SHORT REPORTS
Paradoxical gas embolism in a scuba diver with an atrial septal defect
Paradoxical gas embolism has been described during subatmospheric decompresssion in aviators with intracardiac shunts.' We report on a diver with an undiagnosed atrial septal defect who had the clinical features of air embolism without apparent cause.
Case report A scuba diver developed symptoms after a dive to 38 m for 15 minutes. He had made 100 previous dives, but none had been as deep. He had never performed a dive requiring decompression stops and had not dived during the preceding two weeks. He ascended at an appropriate rate (15 m/min) but failed to make decompression stops. Two minutes after surfacing he noticed abdominal pain, unilateral paraesthesia, and dizziness. A few seconds later he became unconscious. All symptoms resolved over the next 30 minutes. His two diving companions had no adverse effects. Six hours later he noticed progressive weakness and paraesthesia in both legs but did not seek treatment until the next day. At that time he had mixed motor and sensory paraplegia and his speech was slurred. -A chest x ray film showed no evidence ofpulmonary barotrauma. Recompression was performed immediately. Fasciculation and paraesthesia in his legs resolved within five minutes. After recompression mild paraparesis remained, which improved over the following year.
He was subsequently found to have fixed splitting of the second heart sound and a pulmonary systolic murmur. Cardiac catheterisation confirmed the presence of a secundum atrial septal defect. The ratio of pulmonary to systemic flow was 3:1. Valsalva's manoeuvre, oxygen breathing, and straight leg raising all produced bidirectional shunting, confirmed by dye dilution. There was no right to left component to the shunt while he was supine and breathing air. The atrial septal defect was corrected surgically, and he was advised not to dive.
Comment
Pulmonary barotrauma and decompression sickness may result from the ascent after a dive.2 Decompression sickness results from the release of bubbles of nitrogen from solution as pressure is reduced. Unless large and rapid changes in pressure occur the symptoms and signs of decompression sickness develop over several hours. The dive performed was only just long enough to require decompression stops according to the air diving decompression table of the Royal Navy Physiological Laboratory and British SubAqua Club. Failure to perform stops placed the divers at risk of developing decompression sickness. The paraplegia that developed six hours after the dive was typical ofdecompression sickness, though the early symptoms were aot.
Syncope immediately after surfacing as well as unilateral and unimodal neurological symptoms are characteristic of arterial gas embolism, not decompression sickness.2 Arterial gas embolism is usually the result of air embolism due to pulmonary barotrauma, but no cause for this was found. After all dives nitrogen bubbles are formed in the venous system3 but are trapped in the pulmonary capillaries without producing symptoms. In this patient the embolus was probably not air from pulmonary barotrauma but paradoxical embolism of venous nitrogen bubbles.
Although the patient had only a left to right shunt at rest, several manoeuvres caused bidirectional shunting. Immrersion and exposure of divers to cold increase cardiac filling pressure, as does straight leg raising, and might reverse the shunt.4'5 During scuba diving the partial pressure of oxygen is increased. This can have considerable haemodynamic effects.5 A raised partial pressure of oxygen caused bidirectional shunting in the patient, as did Valsalva's manoeuvre, which is used by divers to equalise ear pressures. Thus conditions during diving favoured paradoxical embolisation of venous bubbles. Because this dive was deeper than all others the patient had performed it produced the greatest blood nitrogen load and hence the greatest number of bubbles during decompression. It was therefore the one most likely to produce symptoms. This case emphasises the importance of advising people with intracardiac shunts not to dive. Can patients benefit from reading copies of their doctors' letters about them?
The question ofpatients' access to their medical records is raised by the Data Protection Act. Studies in general practice, obstetrics, and hospital patients show that patient access can be safe and improve patient-doctor communication. 1-3 Physicians often hold negative views about patients routinely seeing general hospital notes, but it might have advantages and may be inevitable. As a first step towards examining its effect we studied the responses of 50 new outpatients who received a copy of our letter to their general practitioner. We wanted to see if there were advantages for communication. We compared reading the letter with further discussion with paramedical staff and we obtained patients' and general practitioners' opinions on these approaches.
Patients, methods, and results
Fifty consecutive new patients referred to a rheumatology clinic received an unedited copy of the letter sent to their general practitioner after their first consultation. A second group of 50 consecutive patients had an explanatory discussion with a paramedical member of the rheumatology unit after their medical consultation. Using a questionnaire they graded each ofthese approaches on a five point scale (very good to very poor) for comprehension, information, help, or whether it was a good or bad idea. Eight patients sent copies of the letters did not respond to the questionnaire; 10 patients offered an explanatory talk did not want it.
Subsequently another 50 patients and 50 local general practitioners were given a second questionnaire seeking their preferences for the two methods outlined above and two additional suggestions for improved communication-namely, (a) sending patients a standard letter about their condition in "everyday" language, and (b) asking patients to visit their general practitioner for discussion after the clink letter arrived. They graded these on a four point scale from best to least satisfactory. All 50 patients and 38 general practitioners responded to this second questionnaire.
Both reading the hospital letter and talking with paramedical staff were acceptable and had advantages for doctor-patient communication. The table   summazises the results. The letter compared favourably with a further discussion.
Over half of the patients thought seeing the letter both helpful and clear; many found it informative. It was not always as useful as talking with paramedical staff.
Only one patient found the letter confusing; her problems were solved promptly on return to te clinic.
Responses to the second questionnaire showed that patients were equally divided in their opinions of the alternatives; 19(38%) thought further discussion with their general practitioner the worst alternative. General practitioners were more polarised; 21 (55%) preferred the idea of patients having further discussion with paramedical staff, but only 5 (13%) thought patients reading the clinic
